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(54) INK FOR INK JET RECORDING 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ink for ink jet recording having a hue being in the same color region 
as direct blue dye inks used as cyan inks for color printers. 

SOLUTION: An aluminum phthalocyanine pigment having peaks at 6.9° , 13.8"* , le.S*" , 20.8* . 25.2** 0 and 
27.2* . an aluminum phthalocyanine pigment having peaks at 7.0° , 13.8* . 16.6* and 26.2* or an aluminum 
phthalocyanine pigment having peaks at 6.9* , 9.7* . 13.8* . 15.5* , 23.9* and 25.8* in X-ray diffraction 
patterns by CuKa ray in which the Bragg angle 29 (±0.2) is an abscissa is used. 
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(54) BBiJ|C!)«»l -f^i'i^xy M3Sffl-f 



(57) [gi^] 

l/^T7''-5-y^'^2 0 (±0. 2) ©tf-^>&6. 9° , 
13. 8' . 16. 3' , 2 0. 8° , 2 5. 2° Rlf 
2 7. 2' {i:Wr?.7;l/5--:>A7^n->7->ISi^. 
7. 0' , 1 3. 8' . 1 6. 6' 6. 2' fC* 

9. 7' , 1 3. 8' , 1 5. 5' , 2 3. 9' RXSZ 
5. 8' Iz^t^JlV^-'^L.y^u'yT-ymM^m 



1 

m^7}V~~^hyi'U>/7-ymm\ CuKa 

mzi:^xm.m^>^^-yi^t^^^T7'7y f^z e (± 

0. 2) =6. 9° , 13. 8° , 16. 3° , 2 0. 
8' , 2 5. 2° RXJZI. r K\f.—^^Mt^^il 

^^^ht^^y^zP^L-jYW^m^y^. 

i^{Cj;5XiiSl5]flT^'^;5'->{^fi^V^T77>y^^2 8 (± 
0. 2) =7. 0° , 13. 8° , 16. 6' Rtf2 

6. 2° {ci^-^^:fr-Siii:;Sr#iti:-r-5'i'>^i^*x 

[li*«33 7;l/5-'?A7^D>'7->'M*4^«fe 
giji: LT-tWr >^ i>*x HESffl'< > T^o 
T. tulB7;l/5-'i'A7^D>'7-:/iii^:5% CuKa 

mz^^y^wmiinf^^-y\z.m\^xzr^y^'n2 6 (± 

0. 2) =6. 9° , 9. 7* , 1 3. 8' , 1 5. 5 20 

° , 2 3. 9° Ri;2 5. 8° tf-^'^^-fS il 

[ii*«4] Buffi7;l/5-'i'A7^P'>7^>M3^ 
(i, 1 OlCT'^tg*^?) 1 5 or^T'SlgL 

fciltOlO^»»fC^-rSfi«M'>*A^5. 0±0. 5 

CilAl<«5] BufS7;l/5-'i7i.7i?D'>7->Mi^ 

(i. ii5^fPT-S5^1 O'CT-MSA^e. 1 5 0°C^T'#?gL 
fei:t£DOTait^-r^fi«Mil'^^A'«3. 5±0. 5 30 

%X'h^m^-^ 2 (cie«o-r y^iy:^ y vtmm^ y 

[ig*^6] taf27;l/^r.'>A7^D->7->'^i^tD 
BETa{i:i;^itS®5S*\ 7 0-1 3 OmVgTfe 

[0 0 0 1] 

{.mmmt^wiffT^m ^^mit. -i'y^->"x-;; his 

i^4^^fe-r§iii:^<tf?)Ci:*^T-t2)^>^i^x«y h 

%mf^^y^Kmt^^(DX'^^. 

[0002] 

[«oS«] ^y^i^'x-y MSii:^i>:ii. m^m^t. 
t^c iiA^enfeT^ffl^iE^Tb-itii LTag^nxi.^ 

K<-fci6. ^)^^afe§iJi;LTil§l^f;^>^vx-y hSE 



^#§82 0 0 0-1 7 20 7 
2 

y>;Vj.y Ytmm^y'!p(om%tmL},z'n^tix\^^ 

[0 0 0 3] ^>^v^x-y ^lS^^i:j;•3^f an5;?35- 
iU^li. v-t:>^, 'I'xD-, ->7><0 3fe (Xticn 
e>{c7^ -J^^ia^f:. 4 fe) £01' >^^ffit/^Tff 0 ttl? 

fi^ o fcmximmm^mrbti. ^^t^^^mn 

[0 0 0 4] MSiifetcii^A^-il^^BESc-rsJc 

®500~600n m£DS§©7l£^^TM-r ^ 

-T'li. 5 0 0 nrnJ^TOiSSORTiS^^^TiillX-rS 
i: i: fete 5 0 0 nmti±<DjftS©RrM^^^TRMU 
->7yT-ti6 0 0 n mt^TcDj^fiORTM^^^TSI^-r 
?>^i;fet600n mJ.;i±®jSgOPl^7t^^TM-r 

[0 0 0 5] LJb^L^*^?), ^l^tCfiCOic^^-ry^ 

«#fet^i/^fc46. ^^(D^y-^immtt^^mt(D 

\mh^xh^^<Dtm^xh^. ^fc. ^mmM^^b^< 
t^tciticm^i^ti^nxh^^tiK m^^t^m-^i^ii 

^'>±^<x%.. mmmci^^^m mr^^^mmm 

[0 0 0 6] my^r2i/T~ymWtm.'^i:i^hm&<D^ 

ffl^nTl^^c C<DSl7^Di/7xy|ir4^^>'^>'x 
-y HESffl'l'>'^co^>7yO«fegiJi:tT)SStfc^!l 

T'«^e.n*i/^feii3b^fe^ ii 1 1 ^ feS^T'feSo 

tt\ 'yTy^y^^thx^m-^nxh-^^my^ui/T- 

il7^Pv7x>|SmWc^V^fe^tc^§o 'lA^ 
oT. ^©j:^^feffl€)il7^D->7xy^i^=^;&«feglJ 

^LT-^w-r?i-r>'i7v>'x-y Yimm^y^-^'^^^^ 
ciniijtfiifflt^eni.'rxp-Rt/v-tiy^^'i'y 



3 

-So 

[0 0 0 7] 

1-5ci:Tfe5c 10 
[0 0 0 8] 

x^xmrnifr^^i^-yi^m^ry^'y^'f^z 6 (±o. 

2) =6. 9° , 13. 8" , 16. 3° . 2 0. 8 
° , 25. 2' RU27. 2° tr-^;^Wr^7;l/5 
^ i:. 7 ^ n 'J i: LT-r y ^ v'x «y 

[0 0 0 9] ^/c. ^nmi. cuKamici:^xmm 
tff^^^-yicmh^r.y^yynz e (±o. 2) =7. 

0° , 1 3. 8° , 1 6. 6° RXf2 6. 2° \C\^-^. 

5 C 35)^T' t § <: i: ^mai LtzZ-t {cS-^v>T^?n/c 

CO 0 1 0] Mt. *^B^(4> C u K a|g{C<i;i.Xi^[n] 30 
ST;■^^-ytCi5^V^T7^>y^*^2 0 (±0. 2) ^6. 
9' , 9. 7° , 1 3. 8' , 1 5. 5' . 2 3. 9' 
St>'2 5. 8" tCkf-^^Wr57;l/5r:<i7A7^Pi> 

7-ymn^. mm\tLx^y-!7'yj.-jY%m.m^y 

^(c^I^Tntf. iife-r^J:^;^c<. gps^^^a^^ 
COO 1 1] 

C^^<D^SI©}^SI] *^BJ3(D^^/^>;xy MSSffli' 40 

>tcS*V^T7'^'y^*^2 0 (±0. 2) C>lf-^^, ± 
ISO 3 OOl§€)Mn*^©ffiStC^-r i) 7;i/5^'i7 A7 ^ 
n v'7^>^i^$:Sfe^Jfc Lrmm^ z.tlcXO'^P> 

A7 ^ p xy7-yi±n^o^\^^n^(D^m^^ lx^s 
tiif. ^^ly^hr^iy-^n-fy^tmi^^mic^i^^ 



#Ba2 0 0 0-l 7 2 0 7 
4 

^'^2 0 (±0. 2) <Otf-^^WLTl/^5t«T'35n 

COO 1 2] ±E©7"7y^^2 0 (±0. 2) =6. 
9° , 1 3. 8° , 1 6. 3° . 2 0. 8° , 2 5. 2 
° St>*2 7. 2° tc:tf-^^W-r?.7;l'5r:'>A7^n 
->7:i>a'3^^fflV>fc'l' y^ hWMm^ y^X' 

it. m^^n^±m7)vs.-K;i.y^uiy7-ymn 

It. mmm'm. in^> m^nxm'7^ i o'cxmiM^t-^^ 
1 5 ox^X'WULrct^co^mmmi^nt^mmm'p 

^*^5. 0±0. 5%(DS5H<Dt£DT'i&-SCli:*^iif$L 

v\ <DiiS« Wr*^ 5, > c ©7;V5 - A7 a S/7 

-V^m. S^mi^(D7)l^-yi.7^xiiy7-yXh 
^t^Ti^^hiS^Xt^. ^0*«^*:07>'l/^ 
^'i7A7^av/7-MiOHSi:Hi0Effi7i<^WU 

-y<D2'A^t^^yk'A^tmmLX2m<tfi^m^K>. t 

^l,C^(D2mt^7)li~yL.y^xni/7-yh^^2m(D 

M&7ktimm.Lfzi^^. 5. o±o. 5%<D^m<Dmm 
m'pmmi^fEn^t(Di:m7L?,zkt)^X'^^o ^om 

mM'pmit. mmmtm^-^Lx\.^:^o 

Co 0 1 3] 7^-y^*^2 0 (±0. 2) =7. 
0° , 13.8°, 1 6. 6° RXf2 6. 2° 

^M-t^7)\/^~yL.y.^u'y7-yWc^x\t. ffli^e) 

n^±fH7;b^::i7A7^ni/7^y^m. f^fifi^i" 
Iff. gp-^. 0°CT'MigA^5. 1 5 OXST- 

^ig L fc t «Di5[|ffifi«tc ^ SMMii'^^*^ 3 . 5 ± 
0. 5%C0®H<Dt<DTS5Jli:*WSLV'o CO^ft 
M^i-lffA^?.. ;i07;b5^'i7A7^PS^7^>'^m. 
¥«l*07;l/ ~ - A 7 D ^^7- 2 5 *^ 
^*^KLT2a{l:Lfc2S<*T^^i:#^e>ni.c O 
$0. c:0 2Mi*07;l/5-':7i»7^as/7^>'». ii 
fi«^1?T<D^OJi[]ii{cJ: t). 2<iOE{i7j<*'i®iilLfc^S 
^. 3. 5±0. 5 %<Dii5HOM«M'>**^?iiJ^^n§ 

COO 1 4] MtC. *f|H^iD7*5 7^*^2 0 (±0. 

2) ©b°-^^±fec»3o(oia(0fsjn*^o{itstwr?> 

7;VS:i'i'A7t5?n>'7^>^m. B E T?£tCcfc?.J± 
a®«7b^5 0-1 5 OmVgT'^§c:i:*W^b<. 

Mt;:7 0~l 3 OmVgT'S-l.;ii:AW^L</\ itS 
ffi«A^5 OmVg*riT't±. +53-^»fe^*^ff 5>n 
■f. ^ fc. tbgS^Jb^ 1 5 0 m V g S 

COO 1 5] *f|0^<Ol'>^v^x>y hfflEgrYy^tC 
ii. ±IS7;l/S-7A7^nS/7->tciiO^T. 



5 

[0 0 16] ^fgB^O-ry^f^x-y hmiU-(>-!7lzm 

i:*^T't^c mm. 7-:iiym&m^\tLrii. mm 

t^ymWi. T;i^;ii-7^uy7.)it^ymi^. i>7i\^^ 

;l'v'7U-;l'X— r;^>'7.;^:3-^>^iS. 7;b^;l/';>® lO 

:i-:^Fi/x^^>7;i/+;i/7U-;i/x-T7Hiiit^ii, :^7 
^uyx)Vt^ymt^>\^-^v ym^^. d^u^j-r^i/x^b 
y7;l/+;l/U y^xxx/l'^^ ^"U-tD-;l/.ts W hBI 
BfiKx7>r;K :iJ<U;i-*>'Xf^U>'^*';-tD-;l/Biffi^ 

ti. iKU:t4^>'X^U>7;b4^;l'X— r;^ ^<V:t^y 
x-?^L'>'7;l/+;l/7U-;l'X-f ;K .t°';^4^->x^u 
>;^-+>':/n t! U>yD >;/ ^ :3.i<iJ V;l/tr ^5? ySI 
95Kx7.t;K :3?U:^-*'>X^lx^V;Hf^>'fl|IK^X 20 
7.x;K 4?';:i-^v'x^uyy;l/t- h-;l'BgK^xxx 
;K ^"U-bU^ilK^xxx;!/. t°Vt^yx.^Uym 
BS^x7.t;1/>1? U :t^->x^ u>7;l/+;l/7 5 y^^^ 
tf^ciiiA^Tt^o !itii^(D^mm. y7y^y^<D 

^S«tC^LTO. 3-4 OMM%^ »SL<{i5~4 
[0 0 17] tfc. :*:f|0^^)'l'>^->"x>;/ hffllE@-r> 

^ 1 h :/ U > ^ -<D^ffl?SSX{iSST% M*^©«f 

i: L T {i. ^Jx. {f 7 ^ U ;P2S^Sig^Ptf 5 c i: 
Tt. Mi*Wtci4X^U'y-7^';;I/^ftfi-g-ft. 7^ 
'J ;l/K-7 ^ U ;l/^7 ^ U ^l/xT-xybita-a-^it^^ U 
y-7 U i\m.-7^ U ;l/^7;U+;l'XXx;l/i^a^ 

^ U ;l/K-7 ^ U ii\'Wr ^ U ^I'XXr^Uitg^i;^^ 7.^ 
Ix>-a-y^;bXf-py-7^U;l/^ttS-&ft. 7>9^ 
a - ;>{ by- 7 ^ ;l/^-7 ^ 'J ;l/^7 40 

U ex;l/:J-7 ^ Uy-7^ U ^U^itS^^^^DiS, 

i;D-h';;k PKex;k 7^';;b7^F\ ^{tti- 
;k mftH'xUrV. x^'Uy, H Fn+->x5^;l/7^ 



#Pja2 0 0 0-l 7.2 0 7 
6 

LTO. 1~3 0S»%, »iL<«l~3 0MS%<D 
coo 1 8] *f|B^t^*3t^t»Jit<S«?n§affi5l:^i 

jz.:^y%a)^i[\.(onw^'mm^'mt^-ctis^ 

T'tSo mftWtcli. 7x;fy|^#®r£14SiJfcLT, ^i? 

U x^by^'-'j 3-;l/7''^+''^x-x;l/?5ri^x7.7";l/ 

fSmitLTlt. 3}?U 2-Vfx;HfU->*y§l^ft, sK'J 

4 -t'x;l/t!U i^*y^^ft^^i5[l^-r§Cil*^T'#, / 
x;t>IS^®?g1S5iJi:LT. .-J^U:i-4^->x^uy7;I/* 
;l/x—r;k :i<';:t4^>'7;l'+;L'7xx;Ux-T;K # 
i; :t 4^ v-x^ b >'7;l/4^;l/XX-f ;k U *+i/x^ b 
y y ^i/ ^ y t y 7 ;L'+;^x-x;l'^ 3}? u ^i'+i/xf - u 

[0 0 19] -fy^totus^ms^Dfiitcps-rsfc*. 
-m^y^(D^m.^m±.t^rzib\,z^ a^tyt^oim^ 

>;l/7;l/:3— ;K x-^;l/7;l/:3— n -y°D tf;L'7;l/ 
'i'yyDkf;l/7;U3— ;K n-y^;l'7;l'3— 
sec -:?"^;l/7;l'a-;l/© J; ^ ^ftlK^S 1 ~ 4 © 
7;l'4^;V7;l/3-;K 7-t h>'^7-fc:by7;l'a-;l/0 
hyXtt'^hy7;l'3-;K xh^liKP7v 
>^>';i-4^-9->'©<fcd^x-x;K x^by^'U3— 

Ux^U>^-Ur3-;k .1?Ux^byyiJ=i-;K 
■tux t/xf-by^*U =i-;l'i^x^;I/X— r;K v'x 
r3-;i/ty-n-7*9^;Ux— x;HI©^iffi7 
;l/=i-;l/Rt>'^<7)x-x;k 7-tr-hS. N-^^;!/ 
- 2 - tf u U K y. 1 , 3 ^ ^"y U v^y 

X i/*y^;^.t^;^A7^ h\ h ux^y-;U7$>'iio 

W y^O^SSt^jt* LT 3 ~ 5 0afi%(DlBHT'fe 

So 

[0 0 2 0] *|gBJ{CfflV^Sc:i:(DT'tSRSIIIfiJi:LT 

■fV^)"^!^. ^y^^^nD7xy-;i/-t hU-^A. 1, 
2 --^yX'<yf-7y u y- 3 -^fy^^ws z-tt"^ 

[0 0 2 1] *f|BJtc:j3l,NTi!f3iti:^ffl?n5 p HPM 

^'ji: LTii. ifi^^ns^ y^izm¥3m^Ri^-&ticm 



[0 0 2 2] i^mm^^'^x^m^zf^m^^^mmmt 

[0 0 2 3] Sfc. 01^1^t^r;?^^4x5rci6t. >2^ 10 
[0 0 2 4] ±IE^D7;l/5-'>A7^P->7->^3^^ 

[002 5] 

[002 6] (-^l^t^a) mi507;l/5x'i7A7^Dv/ 

7x :/5ia^i^ (Oii^fe^yiS) 5 0 gp^ 9 8 5 0 
ogpfcj^^^-dr. 5o°cxzmmmwLrza ^com. 5 

-ymnm^ta-^^. cti^mmu m^Lrco m<^ 

titc^jiy h'r-^^ykQ 0 ommi>mt^. 2 5 % 
7y'E-77kl 0 0a3>&ilD^T6 0°CT'2B#P^M^$L, 

7;^^-'i7A7^a->7->li*44 2. SgP^tf/io 
[ 0 0 2 7 ] 1: ®7;l/5 ^"t; ^ a ->7x>^i^«D c 

uK amc^^xmm^f'^^-y^m^Lfct^^. m 

UC^.t^^iC^ -f^yifn2 9 (±0. 2) =6. 9 
• . 1.3. 8° . 16. 3° . 2 0. 8° , 2 5. 2"' 
Sl?2 7. 2° {ce-^^>frLTV>fco ^fe, <I®M3^ 
© B E T a-tc J; t) 5)?i6/cJtgiiffili 8 2. 2 m V g T' 
25 Sa^ffTS^M 0°CT-^rIA^5 1 5 0°C^T^S 



(5) #r>a-20 00-l 7 2 0 7 

8 

[0 0 2 8] (-a-fiSt^J 2) TUI507;l/5x>>A7^cii/ 

7~ymmn (lum^m^m) 5 ogp^ 9 o %mm5 0 

O^lC^m^^. 5 0XT'2^F^a4$LfCc ^O^, 5 

'COi^mzm^ ^Z.tlCj;:K>. 7;!/^ x r> A7 p i/7 

nfc-i? X V h ^-+^7j< 9 0 0 m^m^WL-^^. 2 5 % 

7:/tx77Ki 0 0gP^iin;^T6 0'CT*2i^r^^J$U 

5-'^A7^ai/7->^i^4 Ogp^^fco 
[0 0 2 9] 11(07 )V^-^L.y^iii/7-ymn<oc 
u K ai^JCfc 5 Xlf^[ilSf7^i?->%S'J^Lf£i: m 
ZiZ^.tii'jlC. 7^yifM2B (±0. 2) =7. 0 
° , 1 3. 8° . 1 6. 6° 6. 2° tCVf-^* 

«TOi8 1. SmVgT-fet). ii^ffT'S^l Ot: 

^mmM'pmt. 3. 3%T'^t5f£o 
[003 0] (-^mi 3 ) -a-^ii 2 Ttf e.nfc77i/5 - 

'^A7^n>'7-yS5|4l 5 Og|5*:tie7 5 OgP, h;!/ 
xi/7 5g|5. x^l^>'^*Un-;H 5 Og|5hittc--i5?" 
-irXn. 7 0°C-e6BtP^?giiiLfCo ^tD^s 

^^Ctlci:K>7fl^^-<t^l.y^xniy7-ymn\ 4 0 
g|3^fffc:i;D7;b^x>j7A7^P~>7x>^|^(7)C u K 

Tik-riioic. y^y^me (±o. 2) =6. 9° . 

9. 7° , 1 3. 8° , 1 5. 5° . 2 3. 9' St>*2 
5. 8° tcl^-^^WLTl^fco Jfc. ^©a'^OBE 
Tffitj;ip*46fcJ±gSWi8 6. SmVgTS^ 

[0 0 3 1] (^M^J 1 ) 1 Tif fc^mffl".^ 

^Lfco -^y-xommi. mi(o^M^-^y}^^)Ucx 

5 ^^^if^-li: C <fc 0 fco 
[0 0 3 2] 
[Si] 















2 5 










2 5 




3 cogift 






2 5 




7. 5 


7. 5 


7. 5 




1 0 


1 0 


1 0 




0. 5 


0. 5 


0. 5 




6 3.5 


6 3.5 


6 3-5 



mm 1 1 



1 1 



[0033] (HfigfiJZ) snc^-r<}:5(c. 

C 0 0 3 4 ] (Mm 3 ) m 1 fc^-r ci: 3 

©^i^^^:f^c^T^^^J3T'^#fc^5f^^^ffl^.\ i 

[00 3 5] iitmD -^mi 1 (ommcm xpmm 
y^iui/7-ymn^m^r. mmmtmmicLr^y 
^i^aiy himm^y^^mmLrzo 
[0 0 3 6] i.iiiDmr'mmhrn^y'^i/:!.^ htmm*io 



(6) 000-1 7207 
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- 4 5-2 B) X'm^t^^tiz^K)^m^m^rco ^ 

[003 7] 
[g2] 





L * 


a ^ 


b * 


c* 


tmm 1 


45. 34 


-2 1. 5 5 


-3 8. 8 8 


44.4 5 




4 5.21 


-20. 04 


-3 7. 9 9 


4 4.37 




44. 3 1 


-29. 62 


-30.8 9 


4 2.80 




4 6.08 


-15. 51 


-4 9. 6 1 


5 1, 9 8 




4 6.84 


-26. 8 7 


-3 6. 11 


4 5.01 



[0 03 8] 



mm [^3] 





L * 


a* 


b* 


c* 


nnm 1 


6 9.23 


- 2 0. 9 5 


- 2 7. 3 5 


3 4. 45 




6 9.08 


- 2 0. 2 2 


-2 7. 4 1 


3 4. 72 




6 7.55 


-3 1.87 


-26.21 


4 1.26 




6 7.55 


-2 2. 00 


-34.8 1 


4 1. 18- 




7 1.79 
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